This report (map) is preliminary and has not been reviewed for conformity with U.S. Geological Survey editorial standards (or with the North American Striatigraphic Code). Any use of trade, product or firm names is for descriptive purposes only and does not imply endorsement by the U.S. Government. The purpose of this report is to compile and analyze existing data which lend support to the development of a sediment budget for the Columbia River, coastal, and offshore regions of southwest Washington. This will contribute to the construction of a sediment budget model which will reflect sediment sources, depocenters, and the contribution to each region. Figure 1 describes the origin, distribution, and thickness of the Mid-Shelf Silt Deposit (MSSD) based on analysis of seismic data acquired between 1976 -1980 (Wolf et al., 1997 . Sediment volumes deposited during the past 5000 years were calculated for each of the physiographic areal compartments shown in Figure 2 . Table 1 organizes the data from Figures 1 and 2 into tabular form. This table provides a representation of the percent volume and weight of sediment types which contribute to the estimated Columbia River sediment budget. The compartments shown in Figure 2 are color co-ordinated with Table 1 . version 1.0 Nittrouer (1978) , Nittrouer and Sternberg(1981) interpret and describe a sediment unit on the continental shelf as a Mid-Shelf Silt Deposit (MSSD) which on seismic records is represented by a dense, dark band of reflectors at the seabed overlying an acoustically transparent unit which Nittrouer describes as a transgressive sand unit (TSL). He observed the MSSD on the continental shelf west of the Columbia River mouth to as far north as the Juan de Fuca Canyon which incises the shelf. Thickness of the unit is shown in white highlighted circles at various locations in Figure 1 .This unit thins from south to north. Grim and Bennet (1969) have conducted geophysical studies in the region as well. Peterson and Phipps (1992) describe the Holocene sedimentary framework for the Grays Harbor Basin. We recognize the MSSD unit on seismic profiles southwest, west, and northwest of the Columbia River mouth to north of Grays Harbor and mapped it as a single unit. North of Grays Harbor the acoustic signature becomes less obvious and difficult to trace.
In this region, the thickness of total unconsolidated sediment, which includes the MSSD sediments (Wolf et al, 1997) , is similar to that described for the MSSD by Nittrouer. We thus combined this USGS data set with what we interpret as the MSSD sequence to the south to formulate an isopach map of the Mid-Shelf Silt Deposit ( Figure 1 ). The thickness of the Mid-Shelf Silt Deposit (MSSD) was contoured at 5 m intervals to 10 meters thickness and at 10 m intervals thereafter. A maximum sediment thickness of 35 meters was observed 10-15 km northwest of the Columbia River mouth. Nittrouer (1978) indicates that the MSSD deposit is a product of Columbia River discharge and thus we should be able to relate it to overall sediment budgets for the region. The volume of the total MSSD unit (48.5 Km 3 ), as shown in Figure 1 , was determined to facilitate calculations of the Columbia River sediment budget.
Sediments transported directly westward from the Columbia River mouth form two thick lobes bisected by the Astoria Canyon. The northwest lobe is composed of silt and sand (Nittrouer, 1978) and has the greater sediment accumulation. It thins northwestward toward Quinault Canyon (Nittrouer, 1978) . Nittrouer (1978) interprets the MSSD to represent a modern sediment accumulation of age 3,000 to 7,000 years. The southern lobe, not described by Nittrouer, thins to the southwest, suggesting that it formed from sediments transported southward from the Columbia River mouth along the Oregon continental shelf.
The bifurcation of the lobes may reflect seasonal control of sediment transport by surface currents flowing north during winter and south during the summer and autumn (Gross and Nelson, 1966; Conomos, 1968; Carlson and others, 1975) . The winter phase is the period of high river discharge and high sediment load, consistent with greater sediment accumulation in the northern lobe. Seismic data are lacking near the head of Astoria Canyon, nonetheless, the limited available data suggest that the sediments appear to thicken towards the head of the Astoria Canyon. This thickening suggests that a significant amount of Columbia River-derived sediment flows into the canyon head and likely is transported down the canyon to make up another component of the Columbia River sediment budget (Figure 2) .
Sediments on the continental shelf to the west and north of Grays Harbor thin to 10 meters or less. Sediment transported northwesterly across the outer shelf is intercepted by Quinault Canyon which cuts to within 25 km of the coast. Nittrouer (1978) and Sternberg (1986) show that part of the sediment is captured by Quinault Canyon and transported down the canyon to the abyssal plain. Sternberg (1986) has investigated modern sediment transport and dispersal patterns of sediment over the Washington continental shelf.
Based on modern sediment accumulation rates from Pb 210 activity and an assumed Columbia River sediment load of 21 million tons/year (Nittrouer et al., 1979) , he estimates that approximately 67% of the total Columbia River sediment discharge accumulates on the shelf in the MSSD. He also estimates that 6% of the annual sediment discharge is transported over the shelf edge and 11% of the sediment is deposited in the Quinault (3%), Grays (1%), Willapa (2%), and Astoria (5%) canyon systems. Based on sediment volumes deposited during the past 5,000 years, we estimate that 65.9% of the late Holocene Columbia River sediment were deposited in the MSSD, 5.7% were deposited in Astoria Canyon, 6.3% in Washington Canyons, 4.7% on the Washington-Oregon slope excluding canyons, and 17.3% were deposited in the Cascadia abyssal basin floor and channel systems. We calculate that the minimum average sediment load of the Columbia River is 20 million metric tons each year in the late Holocene. Our budget does not include the paralic deposits (inner shelf, shoreline, and estuarine) of the southern Washington and northern Oregon margin that also appear to be mainly derived from the Columbia River sediment source. Because the best estimate of the present-day sediment load of the Columbia River is 5 million tons/year (Sherwood et al., 1990) , our data suggest that there has been a minimum of 75% reduction in late Holocene sediment load of the Columbia River. This reduction may have been caused in part by anthropogenic effects such as construction of dams along the river. (1) Dry bulk density numbers were derived mainly from sediment water content and textural data of Carlson (1967 ), Griggs (1969 ), Nelson (1968 ), and Nittrouer (1978 converted to dry bulk density values with the formulas of Hamilton (1970) and Lambe and Whitman (1969) . In addition, cores taken in 1998, on the Washington and Oregon shelf, along N-S and E-W transects had direct measurements of density that were taken by the core sediment logger.
(2) Correction factors account for autochthonous organic carbon and carbonate carbon contents measured in sediment cores from the different physiographic areal compartments: the shelf sediment factor is from Nittrouer (1978) This map was printed on an electronic plotter directly from digital files. Dimensional calibration may vary between electronic plotters and between X and Y directions on the same plotter, and paper may change size due to atmospheric conditions; therefore, scale and proportions may not be true on plots of this map. 
